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1. $*\mathrm{N}$ elementary extension $\omega_{1}$ -saturated, $n\in*\mathrm{N}-\mathrm{N}$ ,
$N=$ {
$x\in*\mathrm{N}|x<\ovalbox{\tt\small REJECT} n\#\cdots\# nk\mathrm{t}\mathrm{i}\mathrm{m}\mathrm{e}\mathrm{s}$
for some $k\in \mathrm{N}$ }
. $\#$ smash ffinction, $n\neq n=2^{|n|^{2}}=2^{\lceil\log_{2}(n+1)\rceil^{2}}$. $|n|$ $n$ 2
. $*\mathrm{N}$ $N$ endextension $N$ smash $\mathrm{f}\iota \mathrm{l}\mathrm{n}\mathrm{c}\mathrm{t}\mathrm{i}\mathrm{o}\mathrm{n}$
,
$N\models \mathrm{I}\Sigma_{0}+\Omega_{1}$
, $\Omega_{1}\equiv\forall x\exists y(y=x\neq x)$ . $A$ $N$
$(N, A)\models \mathrm{I}\Sigma_{0}(A)$
. $M$ $N$ $\Sigma_{0}$-elementary substructure $N$ cofin], $a$ $M$ ,
$\varphi(a, A)$ $\Sigma_{0}$ (A)
$(N,A)\models\varphi(a, A)$ .
.
Open problem 1. $M$ $B$
$(M, B) \models \mathrm{I}\sum 0(B)$ $\varphi(a, B)$ .
?
, $B=M\cap A$ ?
, .
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2{ . $c\in N-M,$ $A=\{x\in N|0\leq x\leq c\}$
$A$ $c$ , $M\cap A$ . , $c<a\in M$ , $\varphi(a, A)\equiv\exists x<a(x\in$
$A\wedge\forall y<a(y\in Aarrow y\leq x)$
$(N,A)\models\varphi(a,A)$
$(M, M\cap A)\models\neg\varphi(a, M\cap A)$ .
$A$ , $B$ Open Problem 1 .
$M$ $N$ cofinal $c<d$ $M$ $d$ . $\varphi(a, A)$ $v\in A$
$v\leq c$ $\varphi’(a, c)$ , $c\in N$
$N\models\exists x<d\varphi’(a,x)$ .
$M$ $N$ $\Sigma_{0}$-elementary substructure ,
$M\models\exists x<d\varphi’(a, x)$
$M\models\varphi’(a, b)$ $b\in M$ , $B=\{x\in M|0\leq x\leq b\}$
$(M, B) \models \mathrm{I}\sum 0\langle B$) $\varphi(a, B)$ .
Open problem 2. $M$ $\mathcal{M}$ $(M, \mathcal{M})\models U_{2}^{1}$ ?
$\mathrm{P}=\mathrm{N}\mathrm{P}$ , Open problem 2 (PTC(n)) $([])$ . , Open
problem 2 $M$ 3, $\mathrm{P}$ NP
.
, $M=N$ . Open problem 2
, $x\in*\mathrm{N}$ ,
$A_{x}=$ { $i\in*\mathrm{N}|$ bit(x, $i)=1$ }
. , bit(x, $i$ ) $x$ 2 $i$ . $N=\{A_{x}| \exists y\in N(x<2^{y})\}$
, $(N,N)\models U_{2}^{1}$ .
$M\prec_{\Sigma 0}N$ , $(N,N)\models U_{2}^{1}$ $(M, \mathcal{M})\models U_{\hat{2}}^{1}$ $\subset \mathcal{P}(M)$
. elementary substructure (skolem
hull) $N$ Open problem 1 .
, $M$ $B$ \Sigma o\Sigma
, forcing method $([1][2][3])$ . [1].
Open problem 1 .
2. Open problem 1 $A$ . $x$ $\mathrm{N}$ .
3. $x$ is $\Sigma_{0^{\sim}}definable$ over $M$ if there exists $a\Sigma_{0^{-}}formula\psi(v, w)$ and $a\in M$ such that
$A_{x}=\{v\in N|N\models\psi(v,a)\}$ .
$x$ $\Sigma_{0}$-definable over $M$ , c\in M(x $<2^{\mathrm{c}}$). $x,$ $y$ $\Sigma_{0}$-definable over $M$ ,
$x\dotplus y$ $\Sigma_{0}$-definable over $M$ 4 , $A_{x}=\{v\in N|N\models\psi(v,a)\},$ $A_{y}=\{v\in N|N\models$
$\chi(v, b)\}$ ,
$A_{x+y}=\{v\in N|N\models(((\psi(v, a)\Lambda\chi(v, b))\vee(\neg\psi(v,a)\Lambda\neg\chi(v,b)))$
$\Lambda\exists w<v(\psi(w, a)\Lambda\chi(w, b)$
$\wedge\forall z<v(w<zarrow((\psi(v, a)\Lambda\neg\chi(v, b))\vee(\neg\psi(v, a)\Lambda$
.
$\chi(v, b))))$
$\vee(((\psi(v,a)\Lambda\neg\chi(v, b))\vee(\neg\psi(v, a)$ A $\chi(v, b)))$
$\wedge\exists w<v(\neg\psi(w, a)$ A $\neg\chi(w, b)$
$\wedge\forall z<v(w<zarrow((\psi(v,a)\Lambda\neg\chi\langle v,$ $b))\vee(\neg\psi(v, a)\wedge\chi(v, b))))\}$ .
Open problem 3. $x,$ $y$ $\Sigma_{0}$ -definable over $M$ , $x\cdot y$ $\Sigma_{0^{-}}d\overline{e}finable$ over $M$
?
Open problem 1 $A=A_{x\cdot y}$ . Open problem 3 ,
B=A $M$ . , Open problem 3 ,
$B=A_{x\cdot y}\cap M$ .
Open problem 4. $x,$ $y$ $\Sigma_{0}$ -definable over $M$ ,
$(M, A_{x\cdot y}\cap M)\models \mathrm{I}\Sigma_{0}(A_{x\cdot y}\cap M)$ .
. $f\in \mathrm{F}\mathrm{L}\mathrm{o}\mathrm{g}\mathrm{s}\mathrm{p}\mathrm{a}\mathrm{c}\mathrm{e}$ . FLogspace
..
Open problem 5. $x$ $\Sigma_{0^{-}}definabJe$ over $M$ ,
$(M,A_{f(x)}\cap M)\models \mathrm{I}\Sigma \mathrm{o}(Af(x)\cap M)$ .
Open problem 5 $f\in \mathrm{F}\mathrm{L}\mathrm{o}\mathrm{g}\mathrm{s}\mathrm{p}\mathrm{a}\mathrm{c}\mathrm{e}$ $\mathrm{F}\mathrm{l}\mathrm{o}\mathrm{g}\mathrm{s}\mathrm{p}\mathrm{a}\mathrm{c}\mathrm{e}\neq \mathrm{F}\mathrm{N}\mathrm{P}([4])$ .
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